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Abstract 
This paper proposes to regard the structure of CSCL activities as an entity composed of the three independent dimensions: Time,
Tasks and Teams. The paper analyses the collaborative processes activated by students during five different types of activities
(Discussion, Peer Review, Case Studies, Role Play and Jigsaw). Based on real life data, the authors try to identify the relations
between the three dimensions and the nature of the learning process.
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1. Introduction  
This study is rooted in the field of Computer Supported Collaborative Learning (CSCL) (The Cognition and 
Technology Group at Vanderbilt, 1991; Scardamalia & Bereiter, 1994; Dillenbourg, 1999; Paloff & Pratt, 1999; 
Hernández-Leo et al., 2006; Fischer et al., 2007), a research field inspired by the socio-constructivist learning 
principles: learning is an active rather than passive process where language plays a key role and new competence is 
built on the basis of previous knowledge. As a consequence, the learning environment should be learner-centred and 
the role of the teacher is that of a guide, a facilitator, almost a partner. According to Kanuka & Anderson (1999), 
“while not all instructional methods translate well to technology-mediated learning, most do - and some work even 
better online than in face-to-face learning environments”.  
The types of activities that can be proposed to students in CSCL contexts are very diversified, and may range 
from simple, unstructured discussions on specific topics, to highly structured tasks, with a common artifact to be 
collaboratively produced by students as an output of their activity. An example of a moderately structured type of 
activity is the Discussion, herein defined as an activity where no specific rules are imposed on students who are 
asked to carry out a group discussion finalized to the collaborative production of an artifact  (e.g. a document, a 
concept map). On the other hand, highly structured activities, such as the Jigsaw (Aronson et al., 1978; Blocher, 
2005), are those where the social structure of the groups and the way they are asked to interact internally and 
externally with the other groups are more strictly guided, in terms of aims, schedule, outputs, grouping, etc. The 
debate about whether instructional designers of online collaborative activities should, or should not, provide their 
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students with clear and detailed instructions about how to go about during CSCL processes, has been going on for 
some time now (Hewitt, 2005; Bell 2004, Liu & Tsai, 2008; Demetriadis et al., 2009; Dillenbourg & Jermann, 
2007). Dillembourg (2002) started it by suggesting that scripting, i.e. providing a more-or-less rigid set of rules 
imposing a structure on students activities, risks to contradict the very spirit of the underpinning learning theory of 
socio-constructivism. However, practitioners know that the degree of self-regulation displayed by learners in CSCL 
varies a lot and that, roughly speaking, the less learners are able to control their own learning, the more they need 
somebody else to do it for them. Aim of this paper is to investigate whether this “rule of thumb” really applies by 
looking in depth at five types of activities frequently used in CSCL: the Jigsaw, the Peer Review, the Role Play, the 
Discussion and the Case Study. To do this, the structure of the activities is not regarded as a mono-dimensional 
entity, but is described in terms of three rather independent dimensions: Time, Tasks and Teams. By analyzing the 
collaborative processes activated by students during the various activities, the authors will try to identify the main 
pros and cons of imposing constraints on Time, Tasks and Teams in online collaborative learning activities.  
2. Research context and method  
The study has been carried in the context of a course on “Educational Technology”, designed and run by the 
authors for trainee teachers. Aim of the course (herein called TD-SSIS course) was making students familiarize with 
the most important issues related to the introduction of ICT in schools (Delfino & Persico, 2007). The TD-SSIS 
course was run for two different Italian teacher training institutions (SSIS Liguria and SSIS Veneto) in the last six 
years. Although each year the course had its own specificities, in terms of learning objectives, contents, activities, 
schedule, etc., all of its editions had an online component based on a CSCL approach, where trainees were required  
to carry out collaborative activities under the guidance of tutors. During each edition of the course different kinds of 
online collaborative activities were proposed to students. Their structures also varied, but the most frequently 
adopted were: Discussion, Peer Review, Case Study, Role Play and Jigsaw. These different structures  are described 
in the following in term of Task, Team, and Time, that is the three elements determining the level of structuredness 
of the activities themselves. In principle, these dimensions are rather independent, in that the same activity maybe 
highly structured in terms of time, because the tutor indicates deadlines for each subtask, but quite unstructured in 
terms of teams, if learners are free to choose the groups they want to work with, and of course the other way round. 
The task too may be defined very thoroughly or there may be various degrees of freedom to its interpretation, 
execution and accomplishment. The three together, however, may describe the structure in a rather complete 
manner. For this reason, in the following, the structure of the activities proposed to the students is described in terms 
of these dimensions. 
DISCUSSION 
Level of 
structured
ness
Description
Task low Aim of the activities based on discussion is to critically analyse a problem, a topic or a subject. The key idea is to 
make sure learners reach a deep understanding of the subject, considering it from different points of view, taking 
into consideration the pros and cons of different alternatives as well as the opportunities and threats of any given 
situation. As a consequence, the role of the tutor is to facilitate the emerging of different ideas and points of view, 
fostering reflection and supporting in depth investigation of the subject. The production of an artefact can act as a 
catalyst of  understanding and triggers message exchanges. 
Teams low To this end, teams can be handled in a flexible way. They can be of different sizes, even of size that vary in time, 
and they can be formed by the learners themselves. 
Time low Discussion usually needs to be ignited and should not go on forever, but there is no need to stick to the schedule too 
rigidly, unless there is an external constraint imposing the end of the activity by a given deadline. 
PEER 
REVIEW
Level of 
structured
ness
Description
Task high The task basically consists of three phases. In the first phase individual students or teams produce an artefact, in the 
second another student or team reviews it and provides formative  feedback on it, in the third phase the authors of 
the artefact revise the artefact  it according to the feedback received.  
Teams low The task nature doesn’t impose strict requirements on the team structure, provided they stay the same from the 
beginning to the end of the activity. 
Time high Since the task is usually carried out  in a reciprocal way,  the individuals (or teams) must work synchronously in 
order to swap the products of their work. This  imposes quite a  high level of structured ness in terms of time. 
CASE 
STUDY 
Level of 
structured
ness
Description
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Task high The task is highly structured by the case study method. The tutor must specify quite clearly what the students are 
supposed to do to carry out the case study. For example, the learners might be required to work out a solution for a 
complex problem and then compare it to an expert solution, trying to carry out a sort of self-assessment.  
Sometimes, case studies can effectively be carried out through a role play. 
Teams low Teams for case study activities can be flexible. Trainees can choose who they would like to work with. Of course, 
letting the students form the teams will entail allowing them some time to do so and relying on their self-regulation 
in forming the partnerships. Often students tend to form homogeneous groups, while heterogeneous ones are 
actually preferable. 
Time low Like in role play, there are no particular constraints on time, safe for external constraints. To allow for a reasonable 
in depth analysis, time should not be too short. 
ROLE PLAY 
Level of 
structured
ness
Description
Task high In activities based on role play, trainees usually have to take on a role (generally they can choose it from a pre-
defined set, including all the possible ones). The role usually entails a “point of view”, in that playing a part means 
trying to reason as if one was that character. Kanuka and Anderson (1999) claim that, in a debate, learners should be 
given roles that force them to take a stand that is contrary to their current belief system, so to understand others 
points of view.  
Teams high The size of the teams mostly depend on the number of roles to be played, and the roles determine their internal 
structure.
Time low There are no particular constraints on time, safe for external constraints. Usually students play their role throughout 
the whole activity, except perhaps the conclusive session. 
JIGSAW 
Level of 
structured
ness
Description
Task mediu
m
The task of a Jigsaw usually requires the tutor to identify a number of sub-topics or points of view for the subject to 
be learnt. Then the task is  organized into two phases: during the first phase each team studies in detail one subtopic 
(or the whole subject form one point of view). During the second phase, new groups are formed consisting of one 
person for each of the previous teams. These new groups have to discuss and produce a shared document or another 
kind of artefact, taking advantage of the competence developed by each member in the first phase.  
Teams high The organization of teams is usually quite complex and requires the tutor to be quite directive about it. In the first 
phase of the activity the students are split into as many groups as the sub-topics (or points of view) identified. In the 
second phase they are re-aggregated in new teams, in such a way that each group comprises at least one member for 
each of the previous groups. 
Time high The organisation of the jigsaw groups requires respect for a rigid schedule: the groups of the second phase can only 
be formed if those of the first phase have finished their task and are ready to act as experts in the second phase. For 
this reason the Time dimension is highly structured in the jigsaw activities. 
For the sake of this study, 2 particular editions of the course (TD-SSIS Liguria 2007 and TD-SSIS Liguria 2005) 
have been selected. As already mentioned, the 2 courses had the same general aims, but they were structured 
differently. More specifically, TD-SSIS Liguria 2007 envisaged three subsequent online collaborative activities: the 
first activity was based on a Jigsaw and lasted 2 weeks; during the second and third activities, lasting 3 weeks each, 
students were proposed respectively a Role Play and a Discussion. The CMC system used for carrying out the online 
activities was Moodle2. In TD-SSIS 2005, instead, the activities proposed included: a Peer Review (2 weeks), a Role 
Play (3 weeks) and a Case Study (3 weeks). In this case, the CMC system used for carrying out the online activities 
was Centrinity First Class3. In order to investigate the learning process resulting from the above mentioned 
activities, the interactions occurred within 5 groups of students (each performing one of the above mentioned 
activities) were analyzed and evaluated. The groups were selected because they all shared the same tutor.  
Starting from the state of the art in the field (Henri, 1992; Hara et al., 2000; Rourke et al., 2001; Lally, 2002; 
Lipponen et al., 2003; Martinez et al., 2003; Daradoumis et al., 2004; ICALTS Kaleidoscope JEIRP4; Schrire, 2006, 
Strijbos et al., 2006; Weinberger & Fischer, 2006; Garrison ans Anderson, 2003; Pozzi et al, 2007), the authors 
proposed a model to evaluate CSCL processes encompassing four main dimensions, namely: the participative, 
social, cognitive and teaching dimensions (Persico et al., 2009). In order to bridge the gap between the theoretical 
framework and its practical applications, suitable indicators have been identified for each dimension, consisting of 
quantitative or qualitative variables that allow the analysis of each dimension according to specific objectives. These 
indicators express the actual manifestations of the four dimensions in a learning community. In particular, indicators 
of the participative dimension include the number of “active actions” by members of the learning community (in 
2 http://www.moodle.org 
3 http://www.centrinity.com/ 
4 http://www.rhodes.aegean.gr/ltee/kaleidoscope-icalts/ 
Donatella Persico and Francesca Pozzi / Procedia Social and Behavioral Sciences 2 (2010) 2610–2615 2613
terms of sent messages, uploaded documents, etc.), the number of “reactive actions” (e.g. reading messages, 
downloading documents, etc.), as well as the level of “continuity” in participation across time. Indicators of the 
social dimension include clues of “affection” (which is typically revealed by expressions of emotion or intimacy, 
humour or irony, presentations of personal anecdotes) and “group cohesion” (such as vocatives, expressions 
revealing group-self efficacy, use of inclusive pronouns to refer to the group, phatics, salutations). As far as the 
cognitive dimension is concerned, the model makes a distinction between clues of “individual” and “group 
knowledge building”, by assuming that a collaborative activity in CSCL contexts typically requires a first stage 
entailing a personal ri-elaboration of contents and the expression of individual points of view, and a second stage 
devoted to discussion and negotiation to collaboratively construct shared meanings and common interpretations of 
reality. Moreover, according to the model, the cognitive dimension also encompasses “meta-reflection”, to 
recognize the importance of students reflections on, and evaluations of, the learning process itself. Lastly, indicators 
of the teaching dimension include taking care of “organizational aspects”, “discourse facilitation” and “direct 
instruction”.  
This approach has been used to analyze and evaluate all the messages exchanged during the five activities by the 
students of the selected groups. Data concerning the participative dimension were automatically obtained from 
server and system logs, while data concerning the social, the cognitive and the teaching dimensions were obtained 
through content analysis of exchanged messages in order to detect whether and to what extent the three dimensions 
could be traced5. The corpus of the analyzed messages was composed of a total of 794 messages.  
3. Main results and Discussion  
The data obtained from the analysis of the interactions among students can be looked at from different 
perspectives. In this exploratory study, we propose to use the model to identify differences in the way each activity 
fostered the indicators of each dimension. The idea is to explore to what extent the degree of structuredness of the 
different types of activity influences the quality of the learning process, and possibly to go into more detail by 
investigating whether some of the three Ts are more influential, with some respect, than others.  
For example, Table 1 reports the mean number of sent messages per student (indicator of active participation) 
during the Discussion, the Peer Review, the Case Study, the Role Play and the Jigsaw. From the table, one may note 
that the Jigsaw, which is highly structured, produced the highest level of sent messages per week, and the 
Discussion, which has a low degree of structure, produced the second highest. According to these data, there is no 
apparent correlation between the three Ts of the structure of the activity and the level of participation on the side of 
the students.  
Table 1  – Active participation (messages sent) by each activity type (source: TD-SSIS Liguria 2005 and TD-SSIS Liguria 2007)
Activity type Activity structuredness 
(Task, Teams, Time) 
Mean number of messages 
sent per student 
Standard deviation Mean per student/ per week 
Discussion (3 weeks) Low, Low, Low 11.04 5.98 3.68 
Peer Review (2 weeks) High, Low, High 4.05 2.54 2.02 
Case Study (3 weeks) High, Low, Low 7.56 5.53 2.45 
Role Play (3 weeks) High, High, Low 8.68 5.16 2.89 
Jigsaw (2 weeks) Medium, High, High 8.23 3.64 4.11 
On the same vein, when looking at the development of the social dimension across the activities (Table 2),  one 
may note that while Task and Time do not affect Affection, it seems that the level of structuredness of Teams do, as 
the activities with low structured Teams (Discussion, Peer Review and Case Study) registered higher values of 
Affection, than those with highly structured Teams (Role Play and Jigsaw). As far as Cohesion is concerned, the 
nature of the Task seems to be determining, as in those activities with low or medium degree of Task structure 
(Discussion and Jigsaw) Cohesion registered higher values. From the data reported in this table, it seems that Time 
structure does not significantly influenced the social dimension.  
5 The unit of analysis chosen for the coding procedure was the “unit of meaning” (De Wever et al., 2006) and each unit could be assigned at 
maximum one indicator. The coding process was carried out by two independent coders, who – after a period of training - worked separately; the 
inter-rater reliability between the two was calculated on a sample of 20% of the total messages and resulted in a Holsti coefficient of 0,90 
(percent agreement 0,84), which is usually considered a good result. 
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Table 2 – Indicators of the social dimension (source: TD-SSIS Liguria 2005 and TD-SSIS Liguria 2007)
Type of 
activity
Activity structuredness 
(Task, Teams, Time) 
S1 - Affection (mean values per 
student /per week) 
S2 - Cohesion (mean values per student 
/per week) 
Discussion Low, Low, Low 1,70 5,17 
Peer Review High, Low, High 2,03 2,63 
Case Study High, Low, Low 2,35 3,48 
Role Play High, High, Low 1,00 3,25 
Jigsaw Medium, High, High 1,42 4,69 
Similarly, one may look at the cognitive or the teaching dimensions across the activities and reflect on the impact 
each of the three Ts has on the various indicators. For example, looking at the data of the following table, one may 
note that an activity with a highly structured Task and Time but with low structured Teams (the Peer Review), 
seems to have a very positive influence on individual knowledge building, while when all the three Ts are highly or 
medium structured (as in the Jigsaw) it is the group knowledge building which seems to be fostered.  
Table 3 – Indicators of the cognitive dimension 
Type of 
activity
Activity structuredness 
(Task, Teams, Time) 
C1 – Individual Knowledge 
Building (mean values per 
student /per week) 
C2 – Group Knowledge 
Building (mean values per 
student /per week) 
C3 – Meta-reflection (mean 
values per student /per 
week
Discussion Low, Low, Low 1,86 2,59 0,46 
Peer Review High, Low, High 7,32 1,68 0,29 
Case Study High, Low, Low 2,29 2,48 0,56 
Role Play High, High, Low 1,13 2,25 0,10 
Jigsaw Medium, High, High 2,26 4,21 0,61 
4. Conclusions 
The main claim of this paper is that the structure of CSCL activities is not a continuum, going from unstructured 
activities, to those which are most structured and pre-defined, but a three dimensional space, where the axes are the 
structure of Task, Teams and Time. The results of this study should be confirmed by further statistical analysis, but 
they seem to indicate that there is not a direct association between structuredness (as a unique variable) and the 
frequency of the various indicators of our model, but rather, the relationship, if any, seems to be more complex. In 
most cases, it is the lack of structure of one of our Ts that seems to be associated to a higher rate of some of the 
indicators. For example, the participative dimension is higher when the task is quite unstructured, the social 
dimension components (cohesion and affection) are differently associated to low levels of structure of Task and 
Teams. In other cases, the key element to influence one indicator, seems to lay in the combination of different levels 
of structuredness, as in the case of individual knowledge building, which seems particularly promoted when Task 
and Time are highly structured and Teams are not.  
To conclude, even if we agree with Dillenbourg (2004) that the kind of activity chosen by an instructional 
designer may “enhance the probability that productive interactions occur” but will never determine or guarantee the 
features of the learning process, we believe further research deserves to be carried out to understand which are the 
variables (besides students, of course) that influence the nature of the learning process. For this reason this study 
will be enriched with statistical measures to determine whether the results obtained so far can be considered 
statistically significant or not, and to further investigate the correlation between each T and the various indicators of 
the model. 
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